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(57) ABSTRACT 
A method for performing band handover in a broadband 
Wireless access system is provided. In this method; a terminal 
in a band AMC mode in Which the terminal transmits and 
receives data through a band selected from among bands to 
Which a modulation scheme and a coding rate are adaptively 
applied receives channel status information of each band of a 
neighboring base station. The terminal then performs han 
dover to the neighboring base station While maintaining the 
band AMC mode if it is determined based on the received 
channel status information that a channel status of each band 
of the neighboring base station satis?es a predetermined con 
dition. This band handover method enables handover to be 
performed for each speci?c frequency band of a mobile ter 
minal. 

8 Claims, 4 Drawing Sheets 
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METHOD FOR PERFORMING BAND 
HANDOVER IN BROADBAND WIRELESS 
ACCESS SYSTEM AND MOBILE STATION 

SUPPORTING THE SAME 

TECHNICAL FIELD 

The present invention relates to a broadband Wireless 
access system, and more particularly, to a method for per 
forming band handover in a broadband Wireless access sys 
tem and a mobile terminal (or mobile station) supporting the 
same. 

BACKGROUND ART 

When a mobile terminal performs handover in a broadband 
Wireless access system, the mobile terminal performs the 
handover for all frequency regions regardless of subcarrier 
allocation scheme. To perform handover, ?rst, the mobile 
terminal receives information of neighboring base stations 
from a current serving base station. The mobile terminal then 
requests that handover to a neighboring base station be per 
formed When it is determined based on the received neigh 
boring base station information that the neighboring base 
station provides a higher signal or service quality than the 
current serving base station. 
A mobile terminal, Which is transmitting and receiving 

data using a speci?c band, also sWitches to a normal mode in 
Which subcarriers are allocated to all frequency regions 
before and after handover is performed. After the handover is 
performed, the mobile terminal requests sWitching to a data 
transmission/reception mode or the base station sWitches the 
mobile terminal from the normal mode to a mode, in Which 
data is transmitted and received using only a speci?c band, 
based on channel status information transmitted from the 
mobile terminal. 
A mobile terminal located at a cell boundary frequently 

performs handover. Especially, a mobile terminal Which 
transmits and receives data using only a speci?c band among 
those located at cell boundaries Will frequently sWitch, after 
handover is performed, from the normal mode to a mode in 
Which only the speci?c band is used to transmit and receive 
data more than a number of times corresponding to the num 
ber of handovers. This causes problems in that poWer of the 
mobile terminal is Wasted and resources are used inef?ciently. 

DISCLOSURE 

Technical Problem 

An object of the present invention is to provide a band 
handover method to solve the above problems and to provide 
a mobile terminal to Which the band handover method can be 
applied. 

Technical Solution 

In one embodiment of the present invention, the object of 
the present invention can be achieved by providing a method 
for performing band handover in a broadband Wireless access 
system, the method including a terminal receiving channel 
status information of each band of a neighboring base station, 
the terminal operating in a band AMC mode in Which the 
terminal transmits and receives data through a band selected 
from among bands to Which a modulation scheme and a 
coding rate are adaptively applied, and performing handover 
to the neighboring base station While maintaining the band 
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2 
AMC mode if it is determined based on the received channel 
status information that a channel status of each band of the 
neighboring base station satis?es a predetermined condition. 

In another embodiment of the present invention, provided 
herein is a method for performing band handover in a broad 
band Wireless access system, the method including a terminal 
receiving channel status information of each band of a neigh 
boring base station, the terminal performing data transmis 
sion and reception through a band selected from among bands 
that can be allocated in the broadband Wireless access system, 
and performing handover to the neighboring base station, if it 
is determined based on the received channel status informa 
tion that a channel status of each band of the neighboring base 
station satis?es a predetermined condition, to perform data 
transmission and reception through the selected band to and 
from the neighboring base station. 

In the above tWo embodiments, the method may further 
include receiving channel status information of each band 
from the neighboring base station after performing handover 
to the neighboring base station. Here, the channel status infor 
mation of each band received after performing the handover 
may be a change in the channel status information of each 
band from the channel status information received before 
performing the handover. 
The channel status information may be a Carrier to Inter 

ference and Noise Ratio (CINR) value. In this case, the pre 
determined condition may be that a maximum value of a 
standard deviation of a CINR of each band measured from the 
neighboring base station is less than a threshold value for 
band AMC allocation and an average CINR of all frequency 
bands of the neighboring base station is greater than a band 
AMC-enter average CINR (an average CINR for entering the 
band AMC mode). 

In another embodiment of the present invention, provided 
herein is a mobile terminal for performing handover in a 
broadband Wireless access system, the mobile terminal 
including a receiver for receiving channel status information 
of each band of a neighboring base station, the terminal 
operating in a band AMC mode in Which the terminal trans 
mits and receives data through a band selected from among 
bands to Which a modulation scheme and a coding rate are 
adaptively applied, and a controller for controlling the mobile 
terminal to perform handover to the neighboring base station 
While maintaining the band AMC mode if it is determined 
based on the received channel status information that a chan 
nel status of each band of the neighboring base station satis 
?es a predetermined condition. 

In this case, the receiver may receive channel status infor 
mation of each band from the neighboring base station after 
performing handover to the neighboring base station and the 
channel status information of each band received after per 
forming the handover may be a change in the channel status 
information of each band from the channel status information 
received before performing the handover. 

Here, the channel status information may also be a Carrier 
to Interference and Noise Ratio (CINR) value. In this case, the 
predetermined condition may also be that a maximum value 
of a standard deviation of a CINR of each band measured 
from the neighboring base station is less than a threshold 
value for band AMC allocation and an average CINR of all 
frequency bands of the neighboring base station is greater 
than a band AMC-enter average CINR. 

Advantageous Effects 

According to the method for performing band handover in 
a broadband Wireless access system described in the present 
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invention, it is possible to perform handover for each speci?c 
frequency band of a mobile terminal. 

In addition, a channel status of each band of a mobile 
terminal that performs handover is quickly re?ected to adap 
tively apply a modulation method or a coding rate so that 
resources can be more e?iciently used. 

DESCRIPTION OF DRAWINGS 

The accompanying drawings, Which are included to pro 
vide a further understanding of the invention, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principle of the invention. 

In the draWings: 
FIGS. 1A and 1B illustrate an example con?guration of 

channel bands in a band AMC mode. 
FIG. 2 is a How chart illustrating a method for performing 

band handover according to an embodiment of the present 
invention. 

FIG. 3 is a block diagram illustrating a con?guration of the 
mobile terminal according to the present invention. 

MODE FOR INVENTION 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention With reference to the 
accompanying draWings. The detailed description, Which 
Will be given beloW With reference to the accompanying 
draWings, is intended to explain exemplary embodiments of 
the present invention, rather than to shoW the only embodi 
ments that can be implemented according to the invention. 
The following detailed description includes speci?c details in 
order to provide a thorough understanding of the present 
invention. HoWever, it Will be apparent to those skilled in the 
art that the present invention may be practiced Without such 
speci?c details. For example, although the folloWing descrip 
tion Will be given With reference to speci?c terms, the present 
invention is not necessarily limited to the speci?c terms and 
other terms may also be used to indicate the same meanings. 

In some instances, knoWn structures and devices are omit 
ted or are shoWn in block diagram form, focusing on impor 
tant features of the structures and devices, so as not to obscure 
the concept of the present invention. The same reference 
numbers Will be used throughout this speci?cation to refer to 
the same or like parts. 

The above embodiments are provided by combining com 
ponents and features of the invention in speci?c forms. The 
components or features of the invention should be considered 
optional if not explicitly stated. The components or features 
may be implemented Without being combined With other 
components or features. The embodiments of the invention 
may also be provided by combining some of the components 
and/ or features. The order of the operations described above 
in the embodiments of the invention may be changed. Some 
components or features of one embodiment may be included 
in another embodiment or may be replaced With correspond 
ing components or features of another embodiment. 

The technologies described beloW can be used for various 
communication systems. Communication systems are Widely 
deployed to provide various communication services such as 
voice and packet data. 

The above embodiments of the present invention have been 
described focusing on the data communication relationship 
betWeen a terminal and a base station. The base station is a 
terminal node in a netWork Which performs communication 
directly With the terminal. Speci?c operations Which have 
been described as being performed by the base station may 
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4 
also be performed by upper nodes as needed. That is, it Will be 
apparent to those skilled in the art that the base station or any 
other netWork node may perform various operations for com 
munication With terminals in a netWork including a number of 
netWork nodes. The term “base station” may be replaced With 
another term such as “?xed station”, “Node B”, “eNode B 
(eNB)”, or “access point”. The term “terminal” may also be 
replaced With another term such as “user equipment (UE)”, 
“mobile station (MS)”, or “mobile subscriber station (MSS)”. 

In a normal Wireless state, a mobile terminal operates in a 
diversity subchannel mode in Which it transmits and receives 
data over all frequency bands. Then, the mobile terminal can 
transmit and receive data using a selected band if a preset 
condition is satis?ed. Speci?cally, the mobile terminal col 
lects channel quality information (CQI) of currently-used 
subchannels and performs data transmission using a band 
including a speci?c number of subchannels in good states 
selected based on the collected CQI. 

In this case, according to an embodiment of the present 
invention, the mobile terminal can request and perform band 
handover. Speci?cally, the mobile terminal can collect chan 
nel status information of each band of neighboring base sta 
tions before performing handover and then can perform band 
handover based on the collected channel status information. 
When data is transmitted and received through a speci?c 

band, a modulation scheme and a coding rate can be sepa 
rately applied to each band. The mode in Which a modulation 
scheme and a coding rate are separately and adaptively 
applied to each band is referred to as a “band AMC mode (or 
band AMC subchannel mode)”. A Modulation & Coding Set 
(MCS) including a set of modulation scheme and coding rate 
levels can be de?ned and used to adaptively apply a modula 
tion scheme and coding rate to each band. 
A procedure for sWitching to a band AMC mode is per 

formed in the folloWing manner. First, While operating in a 
default diversity mode, a mobile terminal measures CQI of a 
base station and collects respective CQI of currently-used 
subchannels. The mobile terminal then selects 4 or 5 subchan 
nels With the best channel states (also referred to as “best 
subchannels”) from among the currently-used subchannels 
and requests that the base station sWitch to a band AMC 
mode. The base station then determines Whether to accept the 
request according to a preset policy such as resource manage 
ment rules and transmits an acknoWledgement (ACK) mes 
sage to the mobile terminal to permit the sWitching to the band 
AMC mode. 
When a Carrier to Interference and Noise Ratio (CINR) is 

used as the channel quality information, the mobile terminal 
reports respective CINRs of 4 or 5 bands With the best channel 
states to the base station and the base station then allocates 
band AMC subchannels to the reported best bands. 

Thereafter, the mobile terminal periodically collects chan 
nel quality information of each subchannel. Here, the mobile 
terminal can report only a incremental value of the collected 
channel quality information of the best bands from the pre 
viously collected channel quality information thereof to the 
base station. Herein, the ‘incremental’ may indicate a nega 
tive value or a positive value. 

It is dif?cult for a mobile terminal Which is moving at a 
high speed to report respective CINRs of bands. HoWever, 
transmitting and receiving data in the band AMC mode as 
described above has advantages over the conventional diver 
sity mode in that robustness against noise and interference 
With neighboring cells is increased and the coding rate is also 
increased so that the transfer rate is increased since only a 
band including high-quality subchannels is used in the band 
AMC mode. 
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FIGS. 1A and 1B illustrate an example con?guration of 
channel bands in a band AMC mode. 
A con?guration of channel bands used in the band AMC 

mode Will noW be described With reference to FIGS. 1A and 
1B. Here, it is assumed that the band AMC mode is applied to 
a communication system that uses multiple subcarriers such 
as an Orthogonal Frequency Division Multiplexing (OFDM) 
system. 
As can be seen from FIG. 1A, an OFDM channel includes 

null regions for preventing inter-channel interference at both 
edges of the OFDM channel and also includes bins, each 
including a predetermined number of subcarriers, and a DC 
subcarrier betWeen the null regions. One bin includes 8 data 
subcarriers and one pilot, and 4 bins constitute one band. 

In the example of FIG. 1A, one OFDM channel includes a 
total of 18 bands since the channel includes 192 bins. As 
described above, in the band AMC mode, a different Modu 
lation & Coding Set (MCS) level can be set for each of the 
bands, thereby enabling e?icient data transmission. In the 
broadband Wireless access system, each subchannel has a 2x3 
matrix format as shoWn in FIG. 1B. 
A terminal in a band AMC mode reports a CINR of each 

band to a base station. Speci?cally, the terminal transmits 
respective ClNRs of 4 or 5 bands With the best channel states 
to the base station. Here, the terminal can transmit the ClNRs 
using an REP-RSP message. The base station allocates AMC 
subchannels to the bands With the best channel states. Once 
the band AMC subchannels are allocated, the terminal can 
report only a difference value (an incremental value) of an 
acquired CINR of each band from the previously-reported 
CINR through an REP-RSP message. The band AMC mode 
may also be initiated by the base station. Speci?cally, the base 
station can operate to send an REP-REQ to request initiation 
of the band AMC mode and the terminal can send an REP 
RSP message in response to the REP-REQ message. 

FIG. 2 is a How chart illustrating a method for performing 
band handover according to an embodiment of the present 
invention. 

Here, it is assumed that a mobile terminal (or Mobile 
Station (MS)) is transmitting and receiving data in a band 
AMC mode (i.e., through band AMC subchannels allocated 
according to the above method). The base station allocates the 
mobile terminal uplink resources for transmission of doWn 
link CQI information. Then, the mobile terminal transmits the 
doWnlink channel status information to the base station. Here, 
as shoWn in FIG. 2, at step 1, the mobile terminal that operates 
in the bandAMC mode can transmit only a change in channel 
status information of each of 4 or 5 best bands from channel 
status information thereof, Which Was previously transmitted 
to the base station, to the base station through a CQICH. 
Although the channel status information is illustrated as 
being transmitted once in FIG. 2, the channel status informa 
tion can be transmitted periodically. 
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Then, as shoWn in FIG. 2, at step 2, the mobile terminal 

receives information of neighboring base stations from a 
serving base station (Serving BS #1). The serving base station 
can transmit the neighboring base station information 
through an MOB-NBR-ADV message. In this case, the 
mobile terminal can also periodically receive the neighboring 
cell information. Here, the transmitted neighboring base sta 
tion information may include information indicating the 
number of neighboring base stations (speci?cally, N_Neigh 
bor BS:2) as shoWn in FIG. 2. 
The mobile terminal may perform a scanning procedure by 

requesting scanning for neighboring base stations based on 
the neighboring base station information at step 3 and receiv 
ing a response to the scanning request at step 4. This response 
may include frame number (FrameIM) and duration 
(DurationIN) information of each neighboring base station 
as scanning parameters. Through this information, the mobile 
terminal can be synchroniZed With each neighboring base 
station to acquire channel status information of each neigh 
boring base station at step 5. Especially, When the mobile 
terminal operates in the bandAMC mode, the mobile terminal 
can determine a channel status of each band of each neigh 
boring base station through such a scanning procedure. The 
channel quality information may be a CINR as described 
above and the scanning procedure may be performed as 
needed. 

Then, the mobile terminal that operates in the band AMC 
mode can request that the base station perform band handover 
(Band HO) based on the scanning result at step 6. In this 
embodiment, band handover is performed in such a manner 
that the mobile terminal performs handover to a neighboring 
base station if it determines that the channel status of a band 
of the neighboring base station satis?es a predetermined han 
dover condition While transmitting and receiving data 
through a speci?c band in the band AMC mode and then can 
transmit and receive data in the band AMC mode Without 
additional processes after the handover is performed. 
An example of the handover condition is that a maximum 

value of a standard deviation of a CINR of each band mea 
sured from a neighboring base station is less than a threshold 
value for band AMC allocation and an average CINR of all 
frequency bands of the neighboring base station is greater 
than a band AMC-enter average CINR. 

Here, the mobile terminal can transmit an MOB_MS Band 
HO_REQ message to the base station at step 6 in order to 
request that the base station perform band handover. The 
MOB_MS BandHO_REQ message to be transmitted may 
include not only basic parameters required for the terminal to 
request band handover to the neighboring base station but 
also channel status information of each of 4 or 5 best bands 
among bands that the terminal has measured from neighbor 
ing base stations. 

Table 1 illustrates an example format of the MOB_MS 
BandHO_REQ message. 

TABLE 1 

Syntax Size Notes 

MOBiMS BandHO-REQ( ) { 
Management Message Type = 57 8 bits 
Report metric 8 bits Bitmap indicating presence of metric in 

message 
Bit #0: BS CINR mean 

Bit #1: BS RSS1 mean 

Bit #2: Relative delay 
Bit #3: BS RTD; this metric shall be 
only measured on serving BS/anchor 
BS. 
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TABLE l-continued 

Syntax SiZe Notes 

Bit #4: Band CINR mean 

Bits #5-7: Reserved; shall be set to 
Zero. 

NiNeWiBSiIndex 8 bits Number of neW recommended BSs 
Which 
are included in MOBfNBR-ADV 
message. 

Con?guration change count for 8 bits Con?guration Change Count value of 
MOBfNBR-ADV referring MOBfNBR-ADV message. 

NeighboriBSiIndex 8 bits 
Preamble index/Preamble Present 8 bits For the SCa and OFDMA PHY this 
and Subchannel Index parame 

ter de?nes the PHY speci?c preamble 
for 
the neighbor BS. For the OFDM PHY 
the 
5 LSB contain the active DL subchannel 
index for the neighbor BS. The 3 MSB 
shall be Reserved and set to ObOOO. 

If(Report metric[Bit#O]==1) 
BS CINR mean 8 bits 

If(Report metric[Bit#1]==1) 
BS RSSI mean 8 bits 

If(Report metric[Bit#2]==1) 
Relative delay 8 bits 
Service level prediction 3 bits 
Arrival Time Difference Indication 1 bit If the MS is transmitting this message 

to request H0 or MDHO/FBSS is not 

supported by either BS or MS, this bit 
shall be set to 0. 

If (Arrival Time Difference 
Indication == 1) { 
Arrival Time Difference (t) 4 bits Relative difference in arrival time 

betWeen the neighbor BS and the 
anchor BS, in terms of fraction of CP. 

NiNeWiBSiFull 

NeighboriBSiID 8 bits 
Preamble index/Preamble Present 8 bits For the SCa and OFDMA PHY this 
and Sub-channel Index parameter de?nes the PHY speci?c 

preamble for the neighbor BS. For the 
OFDM PHY the 5 LSB contain the active 
DL subchannel index for the neighbor 
BS. The 3 MSB shall be Reserved and 
set to ObOOO. 

If (Report metric[Bit#0] == 1) 
BS CINR mean 8 bits 

If(Report metric[Bit#1]==1) 
BS RSSI mean 8 bits 

If(Report metric[Bit#2]==1) 
Relative delay 8 bits 
Service level prediction 3 bits 
Arrival Time Difference Indication 1 bit If the MS is transmitting this message 

to request H0 or MDHO/FBSS is not 

supported by either BS or MS, this bit 
shall be set to 0. 

If (Arrival Time Difference 
Indication == 1) { 
Arrival Time Difference (t) 4 bits Relative difference in arrival time 

betWeen the neighbor BS and the 
anchor BS, in terms of fraction of CP. 

NicurrentiBSs 3 bits When FBSS/MDHO is supported and the 
MS has non-empty diversity set, 
NicurrentiBSs is the number of BSs 
that are currently in the Diversity Set of 
the MS When FBSS/MDHO is not 
supported or the MS has an empty 

diversity set, NicurrentiBSs is set to 1. 
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TABLE l-continued 

Syntax SiZe Notes 

Padding 1 bit Shall be set to Zero. 
For (i=0 ;j<NicurrentiBSs ;j++) { 
Temp BSID 4 bits Diversity Set member ID assigned to 

this BS. When the MS has an empty 
diversity set or FBSS/MDHO is not 
supported, Temp BSID shall be set to O. 

If(Report metric[Bit#O]==1) 
BS CINR mean 8 bits 

If(Report metric[Bit#1]==1) 
BS RSS1 mean 8 bits 

If(Report metric[Bit#2]==1) 
Relative delay 8 bits Only When FBSS/MDHO is in progress, 

this ?eld Will include the relative delay 
of BSs currently in the diversity set, 
except anchor BS. 

If(Report metric[Bit#3]==1) 
BS RTD 8 bits This ?eld Will include the RTD ofthe 

serving BS/anchor BS. 

Nineighbor BS’s best band 4 bits 
For(_i=0;j <Nineighbor BS’s best 

Neighbor BS’s band bitmap index 12 bits 
Neighbor BS Band CINR 8 bits 

Padding variable Padding bits to ensure byte aligned. 
TLV encoded information variable 

As shown in Table 1, When a report metric of the MOB_MS 
BandHO_REQ message indicates that channel status infor 
mation of each band is included, the MOB_MS Band 
HO_REQ message that the mobile terminal transmits 
includes channel status information of each of 4 or 5 best 
bands among bands measured from each neighboring base 
station. 

For example, When the report metric of the MOB_MS 
BandHO_REQ message indicates that channel status infor 
mation of each band is included (Report metric [Bit#4]:1), 
the MOB_MS BandHO_REQ message may carry informa 
tion indicating the number of best bands of a corresponding 
neighboring base station (N_neighbor BS’s best band), bit 
map index information indicating a corresponding band of 
the neighboring base station (Neighbor BS’s band bitmap 
index), and channel status information of each of 4 or 5 best 
bands of the neighboring base station (Neighbor BS Band 
CINR). 

Although FIG. 2 illustrates only the case Where the mobile 
terminal requests band handover, the mobile terminal may 
report scanning results to the serving base station and the 
serving base station then may determine Whether or not to 
perform band handover and then may perform a correspond 
ing procedure according to the determination. 
At step 7, based on channel status information of each band 

of each neighboring base station transmitted from the mobile 
terminal, the serving base station requests that each neigh 
boring base station check Whether or not band handover to the 
neighboring base station is possible and/or Whether or not a 
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service can be provided through the corresponding band. 
Then, at step 8, each neighboring base station transmits infor 
mation of bands through Which a service can be provided as a 
response to the request of step 7. Here, the request of step 7 
and the response of step 8 can be performed through a band 
AMC-REQ message and a band AMC-RSP message, respec 
tively. 
The serving base station receives information of bands 

through Which a service can be provided from each neighbor 
ing base station and determines that the best neighboring base 
station is a target base station to Which handover is to be 
performed and transmits a handover con?rmation message, 
including information of a band for Which band handover is to 
be performed, to the target base station at step 9. 

After the serving base station receives information of 
bands through Which a service can be provided from each 
neighboring base station and determines that the best neigh 
boring base station is a target base station to Which handover 
is to be performed, the serving base station transmits a 
response to the band handover request including information 
indicating Whether or not to perform band handover, infor 
mation of the determined target base station, and information 
of bands through Which a service can be provided from the 
target base station. Here, as shoWn in FIG. 2, the base station 
can transmit an MOB_BS BandHO_RSP message to the 
mobile terminal at step 10 in order to request that band han 
dover be performed. 

Table 2 illustrates an example format of the MOB_MS 
BandHO_RSP message. 

TABLE 2 

Syntax SiZe Notes 

MOBiBS Band HO-RSP( ) { 
Management Message Type = 58 8 bits 
Mode 4 bits ObOOO: HO/BandHO request 

ObOOl: MDHO/FBSS request: Anchor 
BS update With CID update 
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TABLE 2-c0ntinued 

Syntax Size Notes 

ObOIO: MDHO/FBSS request: Anchor 
BS update Without CID update 
0b011: MDHO/FBSS request: Diversity 
Set update With CID update 
ObIOO: MDHO/FBSS request: Diversity 
Set update Without CID update 
0b101: MDHO/FBSS request: Diversity 
Set update With CID update for newly 
added BS 
0b110: MDHO/FBSS request: Diversity 
Set update With CID update and CQICH 
allocation for neWly added BS 
0b111: MS handover request not 
recommended (BS in list unavailable) 

Reserved 5 bits Shall be set to zero. 

If (Mode == 0b000) { 
HO operation mode 1 bit 0: Recommended HO response. 

1: Mandatory HO response. 
Band HO indicator 1 bit 1: Band HO mode 
NiRecommended 8 bits 
Resource Retain Flag 1 bit 0: Release connection information. 

1: Retain connection information. 
Reserved 6 bits Shall be set to zero. 

For(_i=0 ; j<NiRecommended ; j++) 
Neighbor base stations shall be 
presented in an order such that the 
?rst presented is the one most 
recommended and the last presented 
is the least recommended. 

Neighbor BSID 48 bits 
Preamble index/Preamble Present and 8 bits For the SCa and OFDMA PHY this 
Sub-channel Index parameter de?nes the PHY speci?c 

preamble for the neighbor BS. For the 
OFDM PHY the 5 LSB contain the 
active DL subchannel index for the 
neighbor BS. The 3 MSB shall be 
Reserved and set to ObOOO. 

If(Band HO indicator == 1){ 
NiRecommended band 3 bits 
For(i=0;i< NiRecommended 

Neighbor BS’s band bitmap index 12 bits 

Service level prediction 8 bits 
HO process optimization 8 bits 
NetWork Assisted HO supported 1 bit Indicates that the BS supports 

NetWork Assisted HO. 
HOiIDiincludediindicator 1 bit Indicates if the ?eld HOiIND is 

included. 

If (HOiIDiincludediindicator == 1) { 
HOiID 8 bits ID assigned for use in initial ranging to 

the target BS once this BS is selected 
as the target BS. 

HOiauthorization policy indicator 1 bit To indicate if authorization negotiation 
is used in H0 procedure. 0: EAP 
authorization and the value of the MAC 
mode ?eld in the current BS (default) 
1: The authorization policy for the 
target BS is negotiated. 

Reserved 4 bits Shall be set to zero. 

If (HOiauthorization policy indicator 

HOiauthorizationipolicyisupport 8 bits Bit #0: RSA authorization 
Bit #1: EAP authorization 
Bit #2: Authenticated-BAP 
authorization 
Bit #3: HMAC supported 
Bit #4: CMAC supported 
Bit #5: 64-bit Short-HMAC 
Bit #6: 80-bit Short-HMAC 
Bit #7: 96-bit Short-HMAC 

} 
} 
else if (Mode == ObOOI) { 
Temp BSID 3 bits TEMPiBSID ofthe recommended 



US 8,514,810 B2 
13 14 

TABLE 2-continued 

Syntax SiZe Notes 

Anchor BS. 
AK Change Indicator 1 bit To indicate Whether the AK being 

used should change When sWitching to 
a neW Anchor BS. Ifset to O, the MS 
should continue to use the AK 
currently in use. Ifset to 1, the MS 
should use the AK derived for use With 
the neW Anchor BS. 

NiCIDs 8 bits Number ofCIDs that need to be 
reassigned. For MDHO, NiCIDs shall 
be set to Zero. 

NeW CID 16 bits NeW CID to be used after Diversity 
Set is updated. 

NiSAIDs 8 bits Number of SAIDs that need to be 
reassigned. 

NeW SAID 16 bits NeW SAID to be used after Anchor BS 
is updated. 

else if (Mode == ObOIO) { 
Temp BSID 3 bits TEMPiBSID ofthe recommended 

Anchor BS. 
AK Change Indicator 1 bit To indicate Whether the AK being 

used should change When sWitching to 
a neW Anchor BS. Ifset to O, the MS 
should continue to use the AK 
currently in use. Ifset to 1, the MS 
should use the AK derived for use With 
the neW Anchor BS. 

As shown in Table 2, When the MOB_BS BandHO_RSP 
message indicates that the handover mode is band handover, 
information of each band that can be used to provide a service 
through the band handover from among bands of the target 
base station is included in the MOB_BS BandHO_RSP mes 
sage to be transmitted. 

For example, as shoWn in Table 2, When the MOB_BS 
BandHO_RSP message indicates band handover (i.e., Band 
HO indicator:1), information (N_Recommended band 
Neighbor) indicating the number of bands that can be used for 
providing a service through band handover of the target base 
station and bitmap index information (BS’s band bitmap 
index) indicating each band that can be used to provide a 
service through band handover can be transmitted through the 
MOB_BS BandHO_RSP message. 

The mobile terminal con?rms the target base station that 
Will perform handover, the band information, etc., and 
instructs that band handover to the target base station be 
performed. This process can be performed through an MOB 
HO-IND message at step 11 as shoWn in FIG. 2. 

The mobile terminal terminates a connection established 
With the serving base station and performs a ranging and 
network entrance procedure With the base station to Which 
band handover Will be performed (i.e., With the target base 
station). This procedure is performed at steps 12 to 14 as 
shoWn in FIG. 2. 
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When band handover to the target base station is performed 
and registration of the mobile terminal in the target base 
station is completed, the target base station becomes a neW 
serving base station of the mobile terminal. The mobile ter 
minal receives DL/UL scheduling information (for example, 
a DL/U L MAP message) from the neW serving base station to 
receive a CQICH allocation IE required for the mobile tenni 
nal to transmit channel quality information to the neW serving 
base station. 

Speci?cally, at step 16, the neW serving base station trans 
mits CQICH allocation information to the mobile terminal to 
allocate a neW CQICH to the mobile terminal and the mobile 
terminal periodically determines channel quality information 
of the neW serving base station and transmits the channel 
quality information to the neW serving base station through 
the neWly allocated CQICH at step 17. 

Here, the mobile terminal can transmit channel quality 
information of all frequency bands to the neW serving base 
station. Since the mobile terminal has performed handover 
While maintaining the band AMC mode and has already 
acquired the channel information of each band of the neW 
serving base station at step 6, the mobile terminal can transmit 
only a changed value in the channel quality information of 
each of the 4 or 5 best bands of the base station from the 
previously-transmitted channel quality information thereof. 

Table 3 illustrates an example con?guration of an Informa 
tion Element (IE) for transmitting CQICH allocation infor 
mation. 

TABLE 3 

Syntax SiZe Notes 

CQICHiAllociIE( ) ( ) { 
Extended UIUC 4 bits CQICH = 0x03 
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TABLE 3-c0ntinued 

Syntax SiZe Notes 

Length 

CQICHiID 

Report mode 

Allocation offset 

Period (p) 

Frame offset 

Duration (d) 

Report con?guration included 

If (report con?guration included == 1) 

Feedback Type 

Report type 

If (Report type == 0) { 
CINR preamble report type 

} 
Else { 
Zone permutation 

Zone type 

Zone PRBSLID 

If (Zone type == ObOOO or 0b001) { 
Major group indication 

If (Major group indication == 1) { 
PUSC Major group bitmap 

CINR Zone measurement type 

4 bits 

variable 

6 bits 

2 bits 

3 bits 

3 bits 

1 bits 

2 bits 

1 bit 

3 bits 

2 bits 

2 bits 

1 bit 

6 bits 

1 bit 

Length ofthe message in bytes 
(variable). 
Index to uniquely identify the CQICH 
resource assigned to the SS. The siZe 
of this ?eld is dependent on system 
parameter de?ned in DUCD. 
0: average mode; the MS reports the 
regular CQI of the Whole bandWidth 
1: differential mode; the MS reports 
the band AMC differential CQI of the 
selected bands 
Index to the fast-feedback channel 
region marked by UIUC = 0. 
A CQI feedback is transmitted on the 
CQICH every 2p2pframes. 
The SS starts reporting at the frame of 
Which the number has the same 3 LSB 
as the speci?ed frame offset. 1f the 
current frame is speci?ed, the SS 
should start reporting in eight frames. 
A CQI feedback is transmitted on the 
CQI channels indexed by the 
CQICHLID for 10 x 2dframes. Ifd == 

0, the CQICH is deallocated. 
Ifd == 0b111, the SS should report 
until the BS 
command for the SS to stop. 
Update to CINR report con?guration is 
included. 

ObOO = physical CINR feedback 
0b01 = effective CINR feedback 

0b10-0b11 = Reserved 

0: Report for preamble 
1: Report for speci?c permutation 
Zone 

The type ofpreamble-based CINR 
report 
0: Frequency reuse factor = 1 

con?guration. 
1: Frequency reuse factor = 3 

con?guration. 

report for permutation Zone. 
The type ofZone for Which to report 
ObOOO: PUSC With ‘use all SC = O’ 
0b001: PUSC With ‘use all SC = 1’ 

0b010: FUSC 
0b011: Optional FUSC 
0b100: Safety Channel region 
0b101: AMC Zone (for DL AAS Zone or 
AMC Zone With dedicated pilots) 
0b110-0b111: Reserved 
ObOO: Non-STC Zone 

0b01: STC Zone 

0b10: AAS Zone or Non-STC Zone With 

dedicated pilots 
0b11: STC Zone With dedicated pilots 
The PRBSLID ofthe Zone on Which to 

report 

If 0 then the report may refer to any 
subchannel in the PUSC Zone. 

Reported CINR shall only apply to the 
subchannels 
ofPUSC major groups for Which the 
corresponding bit is set. 
Bit #k refers to major group k. 

0: measurement from pilot subcarriers 
and, ifAAS Zone, from AAS preamble. 
1: measurement from data subcarriers 
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Syntax SiZe Notes 

If (feedback type == ObOO) l{ 
Averaging parameter included 
If (Averaging parameter included == 

1) { 
Averaging parameter 

Physical CINR feedback 
1 bit 

4 bits Averaging parameter used for deriving 
physical CINR estimates reported 
through CQICH. This value is given in 
multiples of 1/16 in the range of 
[1/16..16/16] in increasing order. otavg 

} 
} 
} 
MIMOipermutationifeedbackicycle 2bits 

mode feedback 
ObOO = No MIMO and permutation 

0b01 = The MIMO and permutation 
mode 
indication shall be transmitted on the 

CQICH indexed by the CQICHiID 
every four frames allocated CQICH 
transmission opportunity. The ?rst 
indication is sent on the eighthfourth 
allocated CQICH frame transmission 
opp ortunity. 
0b10 = The MIMO mode and 

permutation mode indication shall be 
transmitted on the CQICH indexed by 
the CQICHiID every eight frames 
allocated CQICH transmission 
opportunity. The ?rst indication is sent 
on the eighth allocated CQICH frame 
transmission opportunity. 
0b11 = The MIMO mode and 

permutation mode indication shall be 
transmitted on the CQICH indexed 
by the CQICHiID every 16 frames 
allocated CQICH transmission 
opportunity. The ?rst indication is 
sent on the 16th allocated CQICH 
frame transmission opportunity. 

Padding variable 
IE siZe is integer number of 
bytes. Number of bits required to align 
to byte length, shall be set to Zero. 

The padding bits is used to ensure the 

As shown in Table 3, Whether channel quality information 
of all bands is to be transmitted or a change in channel infor 
mation of each band from the previously transmitted channel 
information of each band is to be transmitted can be con 

?rmed through a report mode in the CQICH allocation infor 
mation. That is, When the report mode indicates that the 
change is to be transmitted (i.e., report mode:1), the mobile 
terminal can transmit, as channel quality information, only a 
change in the channel information of each band from the 
channel information transmitted before the band handover is 
performed through the allocated CQICH. The change in the 
channel information of each band from that transmitted 
before the band handover is performed may include an 
increase or decrease from the transmitted channel informa 
tion or a value indicating Whether an increase or decrease has 
been made from the transmitted channel information. 
On the other hand, the above processes for sharing band 

resources between neighboring base stations and managing 
the resources can be performed at equipment (for example, a 
band resource controller) provided separately from the serv 
ing base station. 

Reference Will noW be made to a structure of a mobile 
terminal that supports the bandAMC method using sharing of 
resources With neighboring base stations according to the 
present invention. 
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FIG. 3 is a block diagram illustrating a con?guration of the 
mobile terminal according to the present invention. 
The mobile terminal includes an input unit 101, a display 

unit 103, a memory 105, a Wireless communication unit 107, 
a voice processing unit 109, and a controller 111. The input 
unit 101 alloWs a user to select a desired function or to input 
desired information. The display unit 1 03 displays a variety of 
information for operating the mobile terminal. The memory 
105 stores a variety of programs required to operate the 
mobile terminal and data to be transmitted to a receiving side. 
The Wireless communication unit 107 receives external sig 
nals and transmits data to a receiving side. The voice process 
ing unit 109 converts a digital voice signal into an analog 
voice signal and ampli?es and outputs the analog voice signal 
to a speaker SP or ampli?es and converts a voice signal from 
a microphone MIC into a digital signal. The controller 111 
controls overall operations of the mobile terminal. 

Speci?cally, the controller 111 periodically scans neigh 
boring base stations to determine a channel status of each 
band of each neighboring base station and requests that a 
serving base station perform band handover to a neighboring 
base station When the determined channel status of each band 
of the neighboring base station satis?es a predetermined con 
dition. 

If the serving base station has requested that the mobile 
terminal provide the determined channel status information, 
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the controller 111 performs the band handover request 
through a response message to the request from the serving 
base station. Other speci?c functions of the mobile terminal 
for performing band handover have already been described in 
detail in the above method for performing band handover. 
A Personal Digital Assistant (PDA), a cellular phone, a 

Personal Communication Service (PCS) phone, a Global 
System for Mobile (GSM) phone, a Wideband CDMA 
(WCDMA) phone, a Mobile Broadband System (MBS) 
phone, or the like may be used as the mobile terminal of the 
present invention. 

It Will be apparent that claims Which are not explicitly 
dependent on each other can be combined to provide an 
embodiment or neW claims can be added through amendment 
after this application is ?led. 

The embodiments of the invention can be implemented by 
hardWare, ?rmWare, softWare, or any combination thereof. In 
the case Where the invention is implemented by hardWare, an 
embodiment of the invention may be implemented by one or 
more application speci?c integrated circuits (ASICs), digital 
signal processors (DSPs), digital signal processing devices 
(DSPDs), programmable logic devices (PLDs), ?eld pro 
grammable gate arrays (FPGAs), processors, controllers, 
microcontrollers, microprocessors, or the like. 

In the case Where the invention is implemented by ?rmWare 
or softWare, the method for performing band handover in a 
broadband Wireless access system according to an embodi 
ment of the present invention may be implemented in the form 
of modules, processes, functions, or the like Which perform 
the features or operations described above. SoftWare codes 
can be stored in a memory unit so that they can be executed by 
a processor. The memory unit may be located inside or out 
side the processor and can communicate data With the pro 
cessor through a variety of knoWn means. 

Those skilled in the art Will appreciate that the present 
invention may be embodied in other speci?c forms than those 
set forth herein Without departing from the spirit and essential 
characteristics of the present invention. The above descrip 
tion is therefore to be construed in all aspects as illustrative 
and not restrictive. The scope of the invention should be 
determined by reasonable interpretation of the appended 
claims and all changes coming Within the equivalency range 
of the invention are intended to be embraced in the scope of 
the invention. 

INDUSTRIAL APPLICABILITY 

The present invention can be applied to a terminal, a base 
station, or other equipment in a Wireless mobile communica 
tion system. 

The invention claimed is: 
1. A method for performing band handover in a broadband 

Wireless access system, the method comprising: 
transmitting, by a terminal to a serving base station, a band 

handover request message Which indicates channel sta 
tus information of a neighboring base station, 

Wherein the band handover request message includes: 
channel status information of best bands among all 

bands measured from the neighboring base station, 
information indicating the number of the best bands, and 
bitmap index information indicating the best bands, 

the terminal operating in a band AMC (Adaptive Modula 
tion and Coding) mode in Which data is transmitted and 
received through a band selected from among bands to 
Which a modulation scheme and a coding rate are adap 
tively applied; and 
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20 
performing, by the terminal, handover to the neighboring 

base station While maintaining the band AMC mode if it 
is determined based on the channel status information 
that a channel status of each band of the neighboring 
base station satis?es a predetermined condition, 

Wherein the channel status information is a CINR (carrier 
to interference and noise ratio) value, and 

Wherein the predetermined condition comprises 
a maximum value of a standard deviation of a CINR of each 

band measured from the neighboring base station being 
less than a threshold value forbandAMC allocation, and 

an average CINR of all frequency bands of the neighboring 
base station being greater than a band AMC-enter aver 
age CINR. 

2. The method according to claim 1, further comprising: 
receiving additional channel status information of each 

band from the neighboring base station after performing 
handover to the neighboring base station. 

3. The method according to claim 2, Wherein the additional 
channel status information of each band received after per 
forming the handover is an incremental value in the channel 
status information of each band from the channel status infor 
mation received before performing the handover. 

4. A method for performing band handover in a broadband 
Wireless access system, the method comprising: 

transmitting, by a terminal to a serving base station, a band 
handover request message Which indicates channel sta 
tus information of a neighboring base station, 

Wherein the band handover request message includes, 
channel status information of best bands among all 

bands measured from the neighboring base station, 
information indicating the number of the best bands, and 
bitmap index information indicating the best bands, 

the terminal performing data transmission and reception 
through a band selected from among bands that is avail 
able for allocation in the broadband Wireless access sys 
tem; and 

performing, by the terminal, handover to the neighboring 
base station, if it is determined based on the channel 
status information that a channel status of each band of 
the neighboring base station satis?es a predetermined 
condition, in order to transmit and receive data through 
the selected band to and from the neighboring base sta 
tion, 

Wherein the channel status information is a CINR (carrier 
to interference and noise ratio) value, and 

Wherein the predetermined condition comprises 
a maximum value of a standard deviation of a CINR of each 

band measured from the neighboring base station being 
less than a threshold value for band AMC (Adaptive 
Modulation and Coding) allocation, and 

an average CINR of all frequency bands of the neighboring 
base station being greater than a band AMC-enter aver 
age CINR. 

5. The method according to claim 4, further comprising: 
receiving additional channel status information of each 

band after performing the handover, 
Wherein the additional channel status information of each 

band received after performing the handover is an incre 
mental value in the channel status information of each 
band from the channel status information received 
before performing the handover. 

6. A mobile terminal for performing handover in a broad 
band Wireless access system, the mobile terminal comprising: 

a receiver con?gured to transmit, to a serving base station, 
a band handover request message Which indicates chan 
nel status information of a neighboring base station, 
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wherein the band handover request message includes: 
channel status information of best bands among all 

bands measured from the neighboring base station, 
information indicating the number of the best bands, and 
bitmap index information indicating the best bands, 

the terminal operating in a band AMC (Adaptive Modula 
tion and Coding) mode in Which the terminal transmits 
and receives data through a band selected from among 
bands to Which a modulation scheme and a coding rate 
are adaptively applied; and 

a controller con?gured to control the mobile terminal to 
perform handover to the neighboring base station While 
maintaining the band AMC mode if it is determined 
based on the channel status information that a channel 
status of each band of the neighboring base station sat 
is?es a predetermined condition, 

Wherein the channel status information is a CINR (carrier 
to interference and noise ratio) value, and 
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Wherein the predetermined condition comprises 
a maximum value of a standard deviation of a CINR of each 

band measured from the neighboring base station being 
less than a threshold value forbandAMC allocation, and 

an average CINR of all frequency bands of the neighboring 
base station being greater than a band AMC-enter aver 
age CINR. 

7. The mobile terminal according to claim 6, Wherein the 
receiver is further con?gured to receive additional channel 
status information of each band from the neighboring base 
station after performing handover to the neighboring base 
station. 

8. The mobile terminal according to claim 7, Wherein the 
additional channel status information of each band received 
after performing the handover is an incremental value in the 
channel status information of each band from the channel 
status information received before performing the handover. 

* * * * * 


